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具有双路 HD-SDI 串行数字码流的信号输入接口，1路 HD-SDI 环通的信号输出接

































Compared with analog TV, digital TV has obvious advantages, and 
promotes realizing the complete televison broadcasting digitalization 
process. At the same time, overcoming some defects such as narrow angle 
of view and low brightness, LCD gets a rapid development. It also becomes 
very popular with the broadcasting kingdom, due to a lot of advantages, 
including low radiation, low energy consumption, small size and high 
definition picture quality. 
High definition LCD monitors have been mainly designed and developed 
in the research work, just aiming at the broadcast station or some other 
application situations which need high definition digital video 
processing or surveillance. Applying 10-bit signal processing technology, 
with a dual HD-SDI signal input interface and a HD-SDI signal output 
interface, the designed sample has the ability of receving uncompressed 
high speed date stream transmission in three standards of HD-SDI，SDI or 
DVB-ASI. For the compatibility for analog signal input, other interfaces 
are also designed, including YPbPr，RGB，S-Video and CVBS widely used for 
receving analog TV signals. In addition, different displays respectively 
applied to 8 kinds of professional marks，4 kinds of security areas and 
sound level are designed. It is convenient for shooting，compiling 
broadcast televison programs. RS232 interfaces are supplied in the 
developed high definition LCD monitors, which can support software 
upgrading without dismantling the product. 
In the thesis around high definition LCD monitors receving HD-SDI 
stream, the background of project, the choice of scheme and the design 
for each parts and production are firstly introduced. And then, the 
treatment in details and the solutions of design problems are analyzed. 
At last, the development of whole system  is summarized,  with the 
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1.2  数字电视信号与模拟电视信号的比较 
模拟电视信号的特点表现为连续性，在时间轴和幅度轴上都是连续的。以电














在数字信号情况下，电路处理的信号是一系列数据流，图 1. 3 表示了两个数字
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高信杂比的要求。模拟信号要求信噪比 S/N ＞ 40 dB，而数字信号只要




















































包含高速串行无压缩码流 HD-SDI 信号，其传输率高达 1.485 Gb/S，频谱分配一
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理模拟信号高。 
1.3  LCD 显示原理 
LCD 是英文 Liquid Crystal Display 的缩写，即液晶显示器。LCD 可分为扭
曲向列型（TN-LCD）、超扭曲向列型（STN-LCD）、薄膜晶体管（TFT-LCD）等几种，
现在笔记本电脑上和绝大多数桌面型 LCD 都是 TFT-LCD，它已经成为目前液晶显
示器的主要发展方向。 
LCD 的显示原理[3]是利用液晶的物理特性，具体在 TFT-LCD 中，TFT（Thin 
Film Transistor）的功能就是相当于一个开关管，通电时导通，液晶分子排列
有序，使光线易通过；不通电时，液晶分子排列混乱，阻止光线通过。TFT LCD
面板结构示意图如图 1. 4 所示，主要构成从上到下分为偏光板（Polarizer）、
滤色玻璃板(Color filter glass)、TFT 玻璃板(TFT glass)、偏光板以及提供
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1.4  LCD 监视器与 CRT 监视器的比较 
LCD 与 CRT（Cathode Ray Tube，阴极射线管）的根本区别在于其成像方式， 
CRT 是自主发光成像，而液晶工作的本质是改变光线的方向，它的成像原理是液
晶分子在电压的作用下调光成像。虽然 LCD 在某些性能比起 CRT 略有不足，包括
黑电平、暗部细节、色度、响应时间等，但随着 LCD 技术的发展，其优点越发突
出。在高清演播室使用 LCD 与使用 CRT 相比有如下优点：[4][5] 
1. LCD 是点阵成像，精确到“点”，比 CRT 的“逐行扫描”高出一个层次，
能显示出更清晰、更精准的图像，无爬行、会聚现象。 






1.5  HD-SDI 信号简介 
在数字视频中，为了便于数字信号的远距离传输，将并行数据转换成串行数
据，经电缆驱动器通过电缆传输给接收端。SDI（Serial Data Interface）就是
这种串行数据接口的简称，这里以 1080i/50 Hz 系统为例介绍 HD-SDI 信号的构
成、传输及接收。[6] 
如 1080i/50Hz 高清信号的亮度信号 Y，带宽为 30 M，按广电部门规定，取
样频率为 74.25 MHz；色差信号 Cb、Cr，带宽 15 M，取样频率为 37.125 MHz。
量化位数为 10 bit，则数据宽度为 20 bit，将此数据转换为串行数据，即构成
串行传输信号，其传输速率为 
                 74.25 MHz x 20 = 1.485 Gb/S                    （1- 1）  
图 1. 5 是 HDTV 信号并联-串联转换的示意图，HD-SDI 信号里除了有效视频
信号外，在视频信号的消隐区间还叠加有其他信息，如有效视频的起始点和终止
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